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Abstract
Dietary patterns derived from factor analytic procedures have been demonstrated to predict demographic and health outcomes across a
wide range of populations. To examine the potential utility of long-term dietary recall, in the present study, we examined associations
between dietary patterns from across the lifespan and demographic and later-life cardiovascular-related health variables, using the Lifetime
Diet Questionnaire (LDQ). The LDQ is a self-administered, non-quantitative, retrospective FFQ designed to assess dietary intake from
childhood to older age. Participants (n 352) from the Older People, Omega-3 and Cognitive Health trial, aged 65–91 years, completed
the LDQ. Exploratory factor analysis was conducted on the LDQ and plausible dietary patterns were derived. As a result, three patterns
were extracted from each life period, with five distinct patterns overall; these were ‘traditional Australian’ and ‘non-traditional Australian’,
‘high-sugar and high-fat’, ‘vegetable’ and ‘fruit and vegetable’ patterns. In separate adjusted regression models, age, sex, education, income,
parental background and childhood physical activity all significantly predicted dietary patterns across the lifespan. A ‘traditional Australian’
pattern in childhood predicted higher HDL-cholesterol levels and lower odds of cholesterol medication use; lower HDL-cholesterol levels
were predicted by the adult ‘processed, high-sugar and high-fat’ pattern, and higher intake of a ‘non-traditional Australian’ pattern in adult-
hood also predicted lower odds of using cardiac medications. Lifetime dietary recall, as instantiated by the LDQ, provides a hitherto
untapped source of long-term dietary information in older adults that may contribute to greater understanding of the impact exerted by
early-life and cumulative dietary choices on later-life health.
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With the increase in lifespan, healthy ageing has become a
public health priority. The World Health Organization’s 2002
Active Ageing Report(1) has recommended a life-course
approach to older-age health and well-being that acknowledges
the critical periods throughout life when an individual may be
particularly vulnerable to environmental exposures and the
cumulative effect of these environmental influences that may
interact with genetic propensity to health or disease(2,3).
Dietary intake has been identified as one of the readily
modifiable environmental factors that influence health, in par-
ticular intake levels of antioxidant vitamins and minerals and
nutrients such as folate, vitamin B12, n-3 fats and dietary
fibre(4). Recently, there has been increasing interest in analys-
ing dietary intake in terms of whole dietary patterns, given
that individual nutrients or even foods are not eaten in
isolation and may act in a synergistic manner to influence
outcomes(5,6). Dietary patterns may be defined by two general
approaches. In the first approach, dietary intake indices or
scores group together foods and nutrients that are associated
with health or other outcomes(7). Diets are assessed for the
presence or absence of the relevant foods/nutrients and the
scores indicate the level of adherence to the a priori defined
dietary pattern(6), for example the Healthy Eating Index devel-
oped by the US Department of Agriculture(8) and the Mediter-
ranean Diet Score(9). The second approach is driven by the
statistical relationships between dietary variables and is not
dependent on the pre-existing definitions of diet quality,
although theoretical interpretability is an important consider-
ation when evaluating the patterns that emerge from the
data(7). These methods generally derive dietary patterns that
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are specific to a particular population; nonetheless, common
patterns such as ‘healthy’, ‘traditional’, ‘sweets’ and ‘Western’
patterns have emerged consistently across studies(10). Cluster
analysis, factor analysis and principal component analysis all
fall into this category of data-driven methodology(7).
Although there is some theoretical and methodological
debate surrounding the objectivity and reproducibility of diet-
ary patterns(6,7,11,12), the approach is nonetheless considered
a valuable exploratory tool in nutritional epidemiology(13).
Instantiations of both healthy and unhealthy dietary patterns
have been associated with older-age disease risk factors such
as hypertension, cholesterol levels and BMI measurements(14,15)
and with the risk of developing CVD(16), cancer(17),
diabetes(18,19), Alzheimer’s disease and cognitive decline(20,21),
as well as with all-cause mortality(22–25). Furthermore, it has
been recognised that dietary patterns are determined within
the context of the broader sociodemographic environments of
the population under consideration; age, sex, ethnicity, edu-
cation and occupation have all been shown to influence the
consumption of particular dietary patterns. Such information
can enable the identification of those groups that would benefit
from public health initiatives regarding dietary intake(26–29).
Given the demonstrated relationships between dietary
patterns and disease risk, together with the salience of a life-
course perspective on healthy ageing(3,30), assessing dietary
patterns from across the lifespan could contribute valuably
to our understanding of long-term dietary influence on
older-age health outcomes. However, accruing actual lifetime
dietary data requires longitudinal cohort studies and these are
relatively rare; in those that do exist, the comprehensive
biological and psychosocial data necessary for life-course
research were not collected always or even available(3,31).
Thus, despite the plausible influence of earlier-life dietary
intake on later-life health, dietary assessment across multiple
life periods remains a considerable research challenge. An
alternative approach to logistically complex and costly longi-
tudinal cohort studies, when investigating the contribution of
lifetime diet to older-age outcomes, is to use the recall of life-
time diet from cognitively healthy older adults(32).
Although measurement error is inherent in past diet recall, it
may have some utility in dietary epidemiology(33,34), in
particular on a group level when the reported intake level,
either low or high, is used to predict disease outcomes(34).
Recently, the Lifetime Diet Questionnaire (LDQ), a non-
quantitative, retrospective lifetime FFQ, has been proposed as
an instrument to assess lifetime diet in older people. It has
been shown to have excellent test–retest reliability in an older
cognitively healthy sample, with an average reproducibility cor-
relation coefficient of 0·81 for the recall of dietary intake across
five life periods(32). One method of examining the potential uti-
lity of the LDQ as an instrument to examine relationships
between older-age health outcomes and dietary intake from
across the lifespan is to first extract plausible dietary patterns
from the LDQ and then relate these to outcomes. To this end,
the present study conducted an exploratory factor analysis
(EFA) of the items from the LDQ. Subsequently, associations
were investigated between these LDQ factors and current
demographic and cardiovascular health variables.
Methods
Participants
Participants were drawn from the Older People, Omega-3
and Cognitive Health (EPOCH) cohort, who participated in
an 18-month randomised controlled trial assessing the effects
of n-3 fish oil on cognitive functioning in a cognitively
healthy, community-dwelling population of older adults in
Adelaide, South Australia(35). The present study was con-
ducted according to the guidelines laid down in the Declara-
tion of Helsinki, and all procedures involving human
subjects were approved by the Commonwealth Scientific
and Industrial Research Organisation (CSIRO) Human Ethics
Committee. Written informed consent was obtained from all
subjects. A total of 352 subjects (53·7 % female) completed
the LDQ, aged in the range of 65–91 years (mean 73·12
(SD 5·47) years). Of the total participants, 26·4 % of men and
37·6 % of women completed schooling to year 10 and 22·7 %
of men and 21·8 % of women completed schooling to year 12.
A bachelor or higher degree was held by 8·2 % of the sample.
Median gross household income accorded with the national
median for individuals aged 65 years and above(36). For 95 %
of the participants, English was the first language, but 13 %
had at least one parent from a non-Anglo background. The
baseline Mini Mental State Examination(37) mean score for the
LDQ cohort was 28·71 (SD 1·32).
Mann–Whitney non-parametric tests demonstrated that
there were no significant differences between LDQ partici-
pants and non-participants from the EPOCH cohort in age,
level of education and baseline Mini Mental State Examination
score.
Lifetime diet assessment
The LDQ is a self-reported, non-quantitative FFQ that divides
the life into periods of 15 years from childhood until older
age. The questionnaire has been described previously(32),
but a brief overview is given: participants recalled their
average consumption frequency of various food items on a
four-point frequency scale ranging from ‘rarely/never’ to
‘daily’. The food groups and their items were the same for
each life period, with exceptions being food items that were
unlikely to have been consumed during a particular life
period, specifically alcohol-related questions for childhood
and those related to lard for the later-life periods. The
number of items for each life period ranged from seventy-
four in childhood to seventy-nine in early adulthood, with
adulthood and middle age each having seventy-eight items.
Questions assessing physical activity levels were also asked
as a proxy measure for energy expenditure across each life
period. One question was asked for each life period regarding
the frequency per week of vigorous, moderate and light
physical activities. One additional question (for all periods
except for childhood) was included to determine the physical
activity level (‘little, some, frequent, or heavy and frequent’)
associated with occupation. Recall across life periods was
aided by a series of autobiographical cue questions that
were completed before the period-specific dietary recall
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questions; these were related to family and working lives at
the time as well as to important world or personal events
that may have occurred.
The LDQ has been shown to have good reproducibility in
an older population with test–retest correlations for each of
the life-period questionnaires being 0·86 for childhood, 0·81
for early adulthood, 0·82 for adulthood, 0·79 for middle age
and 0·80 for older age. The average-weighted k statistics for
food items between the two administrations of the question-
naire were 0·55 for childhood, 0·36 for early adulthood, 0·52
for adulthood, 0·051 for middle age and 0·53 for older age(32).
Current diet
Current diet was assessed by the Victorian Cancer Council FFQ
(CCFFQ)(38), an eighty-four-item assessment of dietary intake
over the previous 12 months. Response frequencies ranged
from 1 (‘never’) to 10 (‘three or more times a day’) with the
exception of eggs (number per week) and bread, milk and
sugar, for which responses were defined as units per d.
Reported current intake was used in subsequent analyses to
control for the known influence of current diet recall on past
diet recall(39). To ensure that current intake was represented in
a manner commensurate with past intake, foods that were
assessed by the CCFFQ but not by the LDQ were excluded
(eighteen items). In addition, consumption frequencies of
the relevant items were converted to equivalent times per
week, and composite items were made from some individual
foods to represent the food groupings in the LDQ; for
example, the items cabbage, broccoli and cauliflower in the
CCFFQ were combined into a single item ‘cruciferous veg-
etables’ and bacon, ham, sausages and salami in the CCFFQ
were combined to form ‘processed meats’, as represented
in the LDQ.
Demographic and cardiovascular health variables
Extensive health and demographic information was collected
from the EPOCH cohort, which has been fully described in
the study protocol(35). The variables included in the present
analyses were age, sex, years of education (including school-
ing and post-schooling), parental birth country and parental
income, current income level, pack years of smoking and
both current and past physical activity levels. Indicators of
cardiovascular health were measured by BMI, systolic blood
pressure, diastolic blood pressure, and concentrations of
LDL-cholesterol, HDL-cholesterol, total cholesterol and TAG.
Medication use was also assessed for hypertension, high
cholesterol levels and cardiac conditions. Descriptive statistics
for these variables are presented in Table 1.
Procedure
All EPOCH participants were given the opportunity to
participate in the lifetime diet assessment. The study was
described to the participants individually during a study visit
to CSIRO Animal Food and Health Sciences (the study
centre). On providing written informed consent, they were
given the self-administered LDQ to complete at home and
provided with detailed verbal and written instructions as to
the study requirements. The questionnaire for each life period
was completed in chronological order, 1 d at a time, over 5 d
to minimise memories from one life period intruding into
another period. In addition, given that each life period covered
up to 15 years, the participants were asked to recall their most
representative diet and to report their average consumption of
seasonal foods. All participants completed the first four life
periods: ‘childhood’; ‘early adulthood’; ‘adulthood’; ‘middle
age’. The fifth life period, ‘older age’, only applied to the partici-
pants who were aged 80 years or over, of whom there were
thirty.
Statistical analyses
Missing data. Participants who had responses missing for
their whole life periods or .80 % of responses missing
across any life period (n 3) were excluded from the following
missing value analysis.
The remaining missing data in the LDQ were of two types:
item non-response (mean per person 6·43 (SD 10·79)) and
multiple consumption frequencies reported for a food item
(mean per person 1·06 (SD 0·55)). Fatigue may cause elderly
participants to skip questionnaire items for foods not
eaten(40,41), so for this population, it was assumed that null
responses generally equated to the ‘rarely/never’ consumption
frequency. It has been shown that the greater the proportion
of initially missing items, the greater the probability that these
missing responses are likely to be true zeros (where zero equals
Table 1. Descriptive statistics for the subsample of the Older People,
Omega-3 and Cognitive Health cohort who answered the Lifetime Diet
Questionnaire
(Mean values and standard deviations)
Mean SD
Age (years) 73·12 5·47
Years of education 12·91 4·16
Smoking history (pack years*) 9·83 17·77
BMI (kg/m2) 27·27 4·29
Systolic blood pressure (mmHg) 136·83 16·48
Diastolic blood pressure (mmHg) 76·62 9·75
HDL-cholesterol (mmol/l) 1·39 0·36
LDL-cholesterol (mmol/l) 3·16 0·86
Total cholesterol (mmol/l) 5·23 1·00
TAG (mmol/l) 1·48 0·64
Medication use (% of sample)
Cardiac medication 26·4
Cholesterol medication 25·9
Hypertensive medication 42·3
Sex (%)
Female 53·7
Current income (.Australian
median for 65 yearsþ) (%)
44·4
Early-life sociodemographics (%)
Parents with non-Anglo heritage 13·4
Parents’ income
Low 21·0
Medium/high 73·3
Missing 5·7
* Pack years ¼ (cigarettes/d £ years of smoking)/20.
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non-consumption). This probability declines when the level of
non-response reaches a threshold where 25 out of 80 items are
missing responses (approximately 30 %)(40). Thus, missing
responses herein were equated with a food being ‘rarely/
never’ eaten (mean n for all life periods 58 (SD 3·65)),
except when a participant had less than the average number
of non-responses (mean n for all life periods 184·25 (SD
10·84)) or a large number (.30 %) of non-responses (mean n
for all life periods 30 (SD 5·88)) for items in each life period.
These items, in addition to those with multiple responses,
were missing at random and estimated with the missing
value analysis in SPSS for Windows statistical package version
17.0.1 (SPSS, Inc.).
Dietary patterns. EFA was conducted on the food fre-
quency response items for each separate life period assessed
by the LDQ (EFA could not be conducted on the questionnaire
data from the older-age period (.75 years) because only
thirty participants fell within this age range), using M-plus Stat-
istical Analysis with Latent Variables version 5.1 (Muthén LK
and Muthén BO). The weighted least-squares matrix estimator
was used as estimates were based on polychoric correlations
as opposed to the more commonly used Pearson’s product-
moment correlation coefficient. Polychoric correlations are
appropriate when variables are ordinal or categorical, but
can be assumed to represent a latent continuous construct,
in this case, consumption frequency. Thus, the strength of
linear relationships between ordinal variables that would be
otherwise attenuated, due to the limited range of response
frequencies, is better represented by a polychoric correlation
coefficient rather than by Pearson’s correlation.(42).
The consumption frequency of all items was checked
before analyses. It is feasible that relationships between
foods that were either never or rarely consumed by the
majority of participants may still define dietary patterns; how-
ever, any subsequent associations between such a factor and
other measures would be driven by a very small proportion
of the overall sample. Consequently, items that had 70 % or
greater ‘rarely/never’ responses were excluded from the EFA.
The number of foods excluded and the number entered for
each life period were as follows: childhood – seventeen foods
excluded and fifty-seven foods entered; early adulthood – ten
foods excluded and sixty-nine foods entered; adulthood –
seven foods excluded and seventy-one foods entered; middle
age – four foods excluded and seventy-four foods entered.
A range of two to ten factors were extracted and an oblique
rotation was specified (oblimin) to allow factors to be corre-
lated. All factor correlations were below 0·3, so the orthogonal
rotation varimax was subsequently chosen to promote a
simple structure of the rotated solution and therefore aid in
factor interpretability(43).
An important decision when conducting a factor analysis is
how many factors are to be retained. There is an extensive
literature on the processes available to determine factor
retention and their relative strengths and weaknesses,
although theoretical plausibility is the overarching
criterion(44,45). In these analyses, the factor retention decision
was guided by the break point in the scree plot(46), interpret-
ability and having a clear factor structure(43). The participants
received a score on each factor extracted from the LDQ by
weighting all food items by their factor loadings and then by
summing the items(47).
EFA was also conducted on the abbreviated (forty-seven
items) CCFFQ in M-Plus, following a procedure similar to
that followed for the LDQ and using the frequency of intake
as the input variable. There were no missing data, and
responses had a frequency range from 1 (rarely/never) to 10
(three or more times a day), so data were treated as continu-
ous. Bread, milk, sugar and eggs were exceptions; these were
assessed as units per d (so the number of slices of bread, etc.)
and recoded as binary values representing consumption v.
non-consumption, except for eggs where the response fre-
quency was number per week and the original coding was
retained. M-plus can conduct EFA simultaneously on both
binary and continuous variables; factors were extracted
using the maximum-likelihood estimator.
Current diet and demographic variables as predictors of
Lifetime Diet Questionnaire dietary patterns. Regression
models were carried out using IBM SPSS for Windows
statistical package version 20 (IBM Corporation) with each
past dietary pattern being the outcome variable in separate
models. First, current dietary patterns were used as predictors
of each of the LDQ patterns across all life periods to determine
the influence of current dietary intake on past diet recall; the
average R 2 value for each life period indicated the average
percentage of variance in recalled past diet that was accounted
for by current diet. Next, demographic variables were entered
to demonstrate relevant associations between these variables
and past dietary intake as assessed by the LDQ.
The LDQ factor scores were normally distributed, and
regression diagnostics showed no influential cases or serious
violations of assumptions. Models were adjusted for current
diet, physical activity (past and present) and the other past
dietary factors; the study was powered at 0·8 to detect a
medium effect size with a (two-tailed) at 0·05(48).
In preliminary analyses, a number of LDQ factors showed
higher-than-acceptable variance inflation factor values in the
regression models, indicating multicollinearity among the
LDQ factors. This would be problematic in further analyses
when individual LDQ patterns were to be the predictors of
model outcomes; when predictors are significantly related,
their shared variance makes it impossible to reliably identify
the individual contribution of any one of them(49). One
method to deal with multicollinearity among predictors is to
compute principal components and use these components
instead of the original variables in the analyses(50); therefore,
for each LDQ factor, a set of four unrelated principal com-
ponents that accounted for approximately 80 % of the shared
variance among all the other past dietary patterns was created.
Subsequently, these LDQ principal components, rather than the
original LDQ factors, were entered as covariates in the models.
Lifetime Diet Questionnaire dietary patterns as predictors
of cardiovascular risk factors. In separate analyses, cardio-
vascular risk factors were outcomes in the regression models
with the individual LDQ factors as predictors. Multiple
regression was used to test associations with the continuous
variables of BMI, blood pressure and lipid measurements.
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The variables for BMI and TAG were log10-transformed, and
those for systolic and diastolic blood pressure were square
root-transformed to normalise the distributions(50). Covariates
were entered simultaneously into the models. These included
age, sex, number of years of education, smoking history (pack
years), income (parents’ income for childhood and early adult-
hood and current income for adulthood and middle age), life
period-specific physical activity, current physical activity,
medication use, current dietary factors and the four principal
components representing the other past dietary factors.
In total, three dichotomous variables (use/do not use
medication) represented medication use for managing hyper-
tension, cholesterol levels or cardiac conditions. Logistic
regression was employed for models using these variables.
Restrictions were imposed by sample size on the number of
covariates possible to be included in the logistic regressions(51)
compared with the previous multiple regressions. These
models were adjusted for age, sex, the relevant life-period
physical activity variable, current physical activity and current
diet; the number of ‘events per variable’ precluded the entry of
the other LDQ principal component scores as covariates.
Results
A total of three factors were retained for each life period from
the EFA of the LDQ. These factors and the food items with a
loading of 0·3 and above are presented in Tables 2–5. No
single factor was common to all periods, although there was
considerable consistency in the factors across periods. These
were the ‘traditional Australian’ and ‘non-traditional Australian’
patterns, a version of a ‘processed fat and sweets’ pattern, and
a ‘vegetable’ or a ‘fruit and vegetable’ pattern. The ‘traditional
Australian’ pattern was only evident in the two early-life
periods of childhood and early adulthood; however, the
‘non-traditional Australian’ pattern was present in all periods
except in childhood, and the ‘processed fat and sweets’ pat-
tern was common across all periods except in early adulthood.
The total percentage of variance accounted for by the factors
in all the items of the LDQ for each life period was 35·7 % in
childhood, 31·87 % in early adulthood, 26·93 % in adulthood
and 26·12 % in middle age.
Based on the same criteria, three factors similar to those
extracted from the LDQ were extracted from the abbreviated
CCFFQ using EFA. Loadings on each factor .0·3 and the var-
iance accounted for in the items are presented in Table 6. Item
loadings for the current dietary factors were generally lower
than those for the LDQ with the highest loading value of
0·53 for processed meat on factor 2. Consequently, the
extracted factors for current diet accounted for much less
item variance than those for past diet.
Each of the past dietary patterns was significantly predicted
by the three current dietary patterns, as shown by the highly
Table 2. Dietary patterns for childhood: item loading .0·3 and variance accounted for
Factor 1 (variance 9·65 %): vegetable
and non-processed
Factor 2 (variance 17·70 %):
traditional Australian
Factor 3* (variance 8·35 %):
coffee and high-sugar,
high-fat extras
Food items Loadings Food items Loadings Food items Loadings
Parsnip 0·677 White grapes 0·908 Sweet coffee 0·943
Cruciferous vegetables 0·630 Red grapes 0·847 White coffee 0·905
Rhubarb 0·584 Apricots/peaches 0·793 Snack food 0·515
Beetroot 0·550 Citrus fruit 0·733 Soft drinks 0·501
Carrots 0·527 Vegemite 0·707 Chocolate 0·496
Plums 0·473 Melon 0·704 Nuts 0·408
Lentils/beans 0·458 Pumpkin 0·667 Cherries 0·403
Oats 0·451 Bananas 0·649 Chicken 0·399
Pears 0·450 Butter 0·615 Ice cream 0·390
Berries 0·447 Cream 0·569 Parsley 0·317
Lettuce 0·442 Lettuce 0·568 Bananas 0·308
Parsley 0·440 Figs 0·566 Fish (other) 0·305
Green beans 0·429 High-fibre cereal 0·515
Tomatoes 0·403 Nuts 0·515
Cherries 0·376 Plums 0·507
White rice 0·375 Red meat 0·465
Vegetable soup 0·361 Ice cream 0·455
Oily fish 0·355 Tomatoes 0·442
Potatoes 0·350 Apples 0·436
Onions 0·323 Spinach 0·414
White tea 0·305 Pears 0·402
Eggs 0·393
Beetroot 0·390
Desserts 0·386
Parsley 0·340
Cheese 0·331
Sweet tea 20·365
White tea 20·372
* Item loadings on this factor were initially all negative, so the sign has been reversed on all loadings and in subsequent associations for ease of
interpretation.
Associations with lifetime dietary patterns 2073
B
ri
ti
sh
Jo
u
rn
al
o
f
N
u
tr
it
io
n
significant F values in Table 7. However, the percentage of
variance accounted for by current diet in the past dietary
factors from each life period increased incrementally over
the life course. In childhood, current diet contributed 7·6 %
of the variance in dietary patterns for this period, while by
middle age current diet contributed 41·5 % of the variance in
the later patterns.
Demographic and cardiovascular health variables were
significantly associated with lifetime dietary patterns after
controlling for current dietary intake in this sample of older
Australians. The standardised b weights for the relationships
between the LDQ patterns and the demographic variables
are presented in Table 8.
Age was the most robust predictor of the dietary patterns
with one association being found in every life period and
two in early adulthood and adulthood. Age positively
predicted the ‘vegetable’ or ‘fruit and vegetable’ pattern in
childhood, early adulthood and adulthood. It also negatively
predicted the ‘non-traditional Australian’ pattern (early adult-
hood and middle age) and the ‘processed, high-sugar and
high-fat’ pattern in adulthood. Being female predicted higher
scores on the ‘vegetable’ pattern in early adulthood, and
men scored higher on the ‘processed, high-sugar and high-
fat’ pattern in mid-life. In adulthood, a greater number of
years spent in formal education was associated with higher
scores on the ‘non-traditional Australian’ pattern. Having one
or both parents from a non-Anglo background strongly
predicted a higher score on the ‘non-traditional Australian’
dietary pattern in early adulthood, which also positively pre-
dicted income. Childhood was the only life period where
physical activity was associated with a dietary pattern; it posi-
tively predicted the ‘vegetable and non-processed’ pattern.
The results did not change substantially when current diet-
ary factors or the LDQ principal components were excluded
from the models; the exception was for associations between
the LDQ patterns and smoking history. In the primary models,
when the variance from other past periods was controlled for,
smoking did not predict any dietary pattern. When the
LDQ components were excluded, however, smoking history
negatively predicted the healthful ‘non-traditional Australian’
patterns, in addition to those with high loadings of vegetables,
fruit and those that were non-processed.
One lifetime dietary pattern from childhood and two from
adulthood significantly predicted markers of current cardiovas-
cular health in the sample. Table 9 presents multiple regression
models for the continuous outcomes, and Table 10 presents
logistic regression models for the dichotomous outcomes.
Higher scores on the childhood ‘traditional Australian’ pat-
tern predicted higher HDL-cholesterol levels and a 3·6 %
reduced chance of using cholesterol medication. In adulthood,
the ‘processed, high-sugar and high-fat’ pattern negatively
predicted HDL-cholesterol levels, and the ‘non-traditional
Table 3. Dietary patterns for early adulthood: item loading .0·3 and variance accounted for
Factor 1 (variance 10·83 %):
vegetable
Factor 2 (variance 12·24 %):
traditional Australian
Factor 3 (variance 8·80 %):
non-traditional Australian
Food items Loadings Food items Loadings Food items Loadings
Carrots 0·721 White grapes 0·817 Multi-grain bread 0·677
Green beans 0·663 Red grapes 0·750 Whole-grain bread 0·643
Tomatoes 0·646 Apricots/peaches 0·653 Red wine 0·618
Beetroot 0·609 Ice cream 0·610 Herbs 0·598
Lettuce 0·582 Soft drinks 0·598 Margarine (unspecified) 0·597
Potatoes 0·554 Melon 0·575 Parsley 0·505
Cruciferous vegetables 0·546 Citrus fruit 0·518 Other wine 0·486
Parsnip 0·543 Nuts 0·510 Chicken 0·381
Rhubarb 0·509 Snack food 0·502 Vegetable oil 0·367
Pumpkin 0·457 Bananas 0·489 White rice 0·352
Onions 0·456 Cherries 0·479 Black tea 0·332
Spinach 0·452 Chocolate 0·475 Oily fish 0·326
Parsley 0·443 Other wine 0·449 Melon 0·314
Cows’ milk 0·397 Vegemite 0·436 Sweet tea 20·312
Plums 0·394 Sweet coffee 0·431 Desserts 20·355
Citrus 0·378 Red wine 0·421 Butter 20·617
Apples 0·369 Pears 0·404 White bread 20·749
Cheese 0·354 Berries 0·403
Vegetable soup 0·349 White coffee 0·394
Oats 0·332 Take-away food 0·377
Herbs 0·319 Pumpkin 0·368
Pears 0·303 Chicken 0·363
Lettuce 0·361
Parsley 0·359
Vegetable oil 0·358
High-fibre cereal 0·346
Cream 0·331
Plums 0·330
Apples 0·327
Fish (other than oily fish or shellfish) 0·318
Desserts 0·318
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Australian’ pattern predicted a 6·2 % reduced chance of using
cardiac medication in later life.
For the medication outcomes, associations were not
adjusted for possible shared variance with the other lifetime
dietary patterns due to the limited number of covariates able
to be included to ensure adequate power, but in each case,
no more than one pattern was a significant predictor. There-
fore, it was reasonable to assume that controlling for the
other dietary patterns would not change the results.
Discussion
Lifetime dietary intake is a potentially modifiable environmen-
tal contributor of health and well-being in older age. The LDQ
provides a possible means of assessing this intake in older
cognitively healthy people, with dietary patterns extracted
for each life period of the questionnaire proving to be
useful for representing this intake.
Patterns similar to those extracted from the LDQ have been
found in other studies across a variety of populations. A ver-
sion of the ‘sweets or desserts’ pattern has been found to be
the most reproducible(7) and was present for all life periods
of the LDQ, except for early adulthood. The ‘non-traditional
Australian’ pattern that emerged in three of the four periods
of the LDQ comprised many foods that have been associated
in other studies with a ‘prudent’ style or healthful diet such as
whole grains, herbs, chicken and fish, fruit, olives and olive
oil, red wine and grapes(5,7); it was named ‘non-traditional’
in the present study to differentiate it from the ‘traditional
Australian’ pattern. The ‘traditional Australian’ pattern also
had high loadings from particular vegetables and fruit (such
as lettuce, pumpkin, beetroot, grapes and pears) but, in com-
bination with other items such as ice cream, vegemite (a yeast
extract spread), butter, cream and red meat, this pattern rep-
resented dietary intake that was more specific to an Australian
population with a predominantly Anglo-Saxon heritage, par-
ticularly in the period when participants were children or
young adults(52). The ‘fruit and vegetable’ pattern found in
both adulthood and middle age is also common across mul-
tiple populations when a dietary pattern analysis is applied
to a FFQ. Patterns dominated by fruit and vegetable intake
are often also known as ‘health aware’ or ‘healthful’ to differ-
entiate them from patterns high in processed foods or
sweets(7).
It is well established that dietary intake changes over
time(53–55) and that these changes are determined by changes
in individuals’ social and demographic circumstances(53,56).
The LDQ has been previously demonstrated to capture
changes in dietary intake over the lifespan(32), thereby
giving some validity to the long-term dietary recall process.
These findings have been strengthened by the results of the
present study. When current diet was used to predict each
Table 4. Dietary patterns for adulthood: item loading .0·3 and variance accounted for
Factor 1 (variance 10·26 %):
fruit and vegetable
Factor 2 (variance 10·31 %):
non-traditional Australian
Factor 3 (variance 6·36 %):
processed, high-sugar and high-fat
Food items Loadings Food items Loadings Food items Loadings
Carrots 0·578 Herbs 0·673 Soft drinks 0·654
Apples 0·575 Peppers 0·635 Take-away food 0·581
Plums 0·553 Red wine 0·595 Ice cream 0·569
Beetroot 0·539 Parsley 0·579 White bread 0·566
Apricots/peaches 0·529 Olive oil 0·537 Sweet coffee 0·549
Citrus fruit 0·516 Yogurt 0·522 Sweet tea 0·539
Tomatoes 0·510 Seafood 0·508 Snack food 0·469
Green beans 0·508 Other wine 0·508 Chocolate 0·451
Bananas 0·499 Red grapes 0·502 Sausages 0·428
White grapes 0·486 Chicken 0·470 Desserts 0·377
Parsley 0·478 Multi-grain bread 0·459 Cows’ milk 0·352
Lettuce 0·477 Whole-grain bread 0·442 White coffee 0·342
Red grapes 0·457 Brown rice 0·442 Cream 0·310
Pears 0·453 Nuts 0·427 Whole-grain bread 20·395
Rhubarb 0·450 Melon 0·417
Cruciferous vegetables 0·417 White grapes 0·392
Pumpkin 0·404 White rice 0·385
Cheese 0·394 Cherries 0·366
Parsnip 0·386 Lentils/beans 0·366
Herbs 0·384 Margarine (unspecified) 0·358
Cherries 0·374 Vegetable oil 0·348
Spinach 0·371 Berries 0·327
Vegetable soup 0·363 Fish (other) 0·327
Potatoes 0·346 Take-away food 0·313
Oats 0·344 Butter 20·329
Berries 0·324 Red meat 20·342
Onions 0·320 White bread 20·428
Melon 0·319 Potatoes 20·512
High-fibre cereal 0·316
Vegemite 0·313
Brown rice 0·305
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of the past dietary patterns, the percentage of variance
accounted for by current diet incrementally increased from
childhood, where current diet only accounted for 7·6 % of var-
iance, to middle age, where current diet accounted for 41·5 %
of the variance in recalled intake for this later-life period.
Age, sex and markers of socio-economic status are robust
predictors of dietary intake across a wide spectrum of popu-
lations(6,57). These variables also predicted patterns from the
LDQ after controlling for the influence of both current diet
and other past dietary patterns; however, interpretation of
these associations in the context of previous findings is
challenging, given that no studies have followed the eating
patterns of individuals over their whole lifetime. Dietary
choices across life are determined by direct cohort effects,
for example, the imposed frugality during the Second World
War, and within-person effects, such as having a greater
disposable income at various life stages, or particular health
concerns that necessitate dietary modifications(58). In this
cohort, it was evident that participants’ diet, as captured by
the dietary patterns of the LDQ, particularly reflected the
influence of the cultural and social determinants of dietary
intake across the various life periods.
Catalysts for change in Australian eating habits were the
post-war influx of European migrants and the introduction
of many previously unavailable foods and meal choices(52).
Accordingly, in this sample, having non-Anglo parents
strongly predicted a non-traditional Australian diet in early
adulthood. In this period also, being of older age negatively
predicted this ‘non-traditional Australian’ pattern. Early adult-
hood for the older participants would have spanned the late
1940s to the beginning of the 1960s, and it is possible that
the impact of European immigration was yet to be assimilated
into mainstream dietary practices, which may explain the
negative association.
Changes in food availability in Australia were also reflected by
the older members’ early-life dietary patterns. Higher consump-
tion of the ‘vegetable and non-processed’ pattern in childhood
and a ‘vegetable’ pattern in early adulthood was predicted by
older age; these were frugal eating patterns defined by high
loadings from garden-grown vegetables and represent a diet
common to the war and pre-war years in Australia(52). For
these older participants, the higher consumption of dietary pat-
terns high in vegetables continued into adulthood also, with
older age positively predicting the adult ‘fruit and vegetable’ pat-
tern, and inmiddle age, thismore conservative dietwas reflected
by the negative association between age and the ‘non-traditional
Australian’ dietary pattern.
Table 5. Dietary patterns for middle age: item loading .0·3 and variance accounted for
Factor 1 (variance 12·33 %): fruit,
vegetable and non-processed
Factor 2 (variance 7·33 %):
non-traditional Australian
Factor 3 (variance 6·46 %):
processed, high-sugar and high-fat
Food items Loadings Food items Loadings Food items Loadings
Apricots/peaches 0·724 Herbs 0·697 Soft drinks 0·635
Plums 0·670 Olives 0·662 Ice cream 0·589
Cherries 0·625 Parsley 0·563 Desserts 0·583
Pears 0·597 Seafood 0·529 Snack food 0·529
Apples 0·583 Olive oil 0·520 Sausages 0·520
Citrus fruit 0·574 Red wine 0·491 White bread 0·504
Lettuce 0·537 Peppers 0·443 Cream 0·485
White grapes 0·533 Onions 0·440 Take-away food 0·456
Bananas 0·516 Other wine 0·435 Chocolate 0·456
Berries 0·511 Red grapes 0·425 Red meat 0·402
Tomatoes 0·505 Mangoes 0·409 Sweet tea 0·397
Parsley 0·504 Nuts 0·394 Sweet coffee 0·390
Rhubarb 0·503 Fish (other) 0·364 Cows’ milk 0·332
Cruciferous vegetables 0·487 Melon 0·339 Vegemite 0·328
Beetroot 0·485 White grapes 0·330 Green beans 0·313
Red grapes 0·483 Potatoes 20·406
Carrots 0·481
Brown rice 0·456
Parsnip 0·440
Peppers 0·420
Melon 0·419
Green beans 0·418
Whole-grain bread 0·413
Spinach 0·412
Yogurt 0·402
Herbs 0·398
Oats 0·381
Lentils/beans 0·365
Vegetable soup 0·351
Oily fish 0·345
Mangoes 0·315
Onions 0·314
Pumpkin 0·303
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Sex predicted dietary patterns in early adulthood and
middle age. Differences in dietary patterns consumed by
men and women are a robust finding in the dietary pattern lit-
erature and, in general, women have been found to follow
healthier dietary patterns than men(28,59). This finding was
replicated to some extent for the patterns from the LDQ; the
exception was the higher consumption of the healthful ‘non-
traditional Australian’ pattern by males in early adulthood.
This borderline association was unexpected, and it is possible
that there were other unassessed sociodemographic variables
confounding the relationship.
The relationship between higher educational attainment
and healthy dietary choices has been well established(60–62).
It is unknown, however, whether this association is also his-
torically relevant, although others did find that higher edu-
cation positively predicted increased consumption of an
‘ethnic foods and alcohol’ pattern during adulthood in the
decade from 1989 to 1999(55). The adulthood ‘non-traditional
Australian’ dietary pattern (which could be considered
‘ethnic’ during the relevant time period) had high loadings
from herbs, peppers, all wine, olive oil, yogurt, seafood,
whole grains, chicken and nuts, with negative loadings from
butter, meat, bread and potatoes. This pattern was strongly
and positively predicted by years of formal schooling.
Formal education (including individuals’ highest level of
post-school qualification) would have been completed for
the majority of people by adulthood; it is appropriate then
that the association between higher education and a healthful
diet emerged in this life period.
Interestingly, the relationship did not carry through into
mid-life. Given the relatively high amount of shared variance
that was demonstrated between current dietary intake and
Table 6. Current dietary factors extracted from the Cancer Council FFQ (CCFFQ): loadings .0·3 and variance accounted for
Factor 1 (variance 9·37 %): health aware
Factor 2 (variance 4·53 %):
processed
Factor 3 (variance 3·11 %):
traditional vegetables
Food items Loadings Food items Loadings Food items Loadings
Current diet*
Peppers 0·568 Processed meat 0·530 Carrots 0·490
Beans (chick, peas/lentils, etc.) 0·560 Ice cream 0·445 Cruciferous vegetables 0·456
Mangoes 0·487 Take-away food 0·444 Pumpkin 0·356
Apples 0·466 Bread 0·432 Beans/peas 0·341
Spinach 0·461 Sweets 0·406 Spirits 20·390
Onions/garlic 0·460 Snack food 0·401
Green salad 0·454 Red meat 0·350
Yogurt 0·446
Pears 0·438
Strawberries 0·436
Melon 0·434
Stone fruit 0·428
Nuts 0·390
Bananas 0·368
Cruciferous vegetables 0·364
Carrots 0·363
Tomatoes 0·327
Fish (tinned) 0·324
Citrus fruit 0·320
* Only intake frequency of foods common to the Lifetime Diet Questionnaire and CCFFQ was assessed.
Table 7. Contribution of current diet to the variance in past dietary factors
Past dietary patterns R 2 F df
Average R 2 for each
life period
Current dietary patterns entered simultaneously
into each model as predictors of each
past dietary pattern
CHD F1 0·092 11·73*** 3,348
CHD F2 0·070 8·70*** 3,348 0·076
CHD F3 0·066 8·21*** 3,348
EAD F1 0·133 17·78*** 3,348
EAD F2 0·124 16·42*** 3,348 0·158
EAD F3 0·217 32·11*** 3,348
AD F1 0·284 45·92*** 3,348
AD F2 0·279 44·87*** 3,348 0·279
AD F3 0·273 43·65*** 3,348
MAGE F1 0·400 77·18*** 3,348
MAGE F2 0·452 97·45*** 3,348 0·416
MAGE F3 0·393 75·24*** 3,348
CHD, childhood; EAD, early adulthood; AD, adulthood; MAGE, middle age.
***P,0·001.
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Table 8. Demographic predictors of lifetime dietary patterns*
Age Sex Education Anglo parents Income† Pack years
Life-period physical
activity
Dietary
patterns
Standardised
b weights P
Standardised
b weights P
Standardised
b weights P
Standardised
b weights P
Standardised
b weights P
Standardised
b weights P
Standardised
b weights P
CHD vegetable and
non-processed
0·092 0·047 0·028 0·546 20·055 0·213 0·004 0·934 20·012 0·784 0·018 0·682 0·146 0·001
CHD traditional
Australian
0·000 0·987 0·022 0·639 0·026 0·556 0·039 0·371 20·005 0·910 20·016 0·718 20·055 0·195
CHD coffee and
high-sugar,
high-fat extras
0·093 0·060 0·058 0·250 20·037 0·440 0·090 0·058 0·015 0·750 20·001 0·991 20·027 0·570
EAD vegetable 0·097 0·024 0·118 0·007 20·055 0·187 0·061 0·145 0·051 0·208 20·032 0·443 0·078 0·052
EAD traditional
Australian
20·064 0·083 20·066 0·080 20·023 0·513 20 ·050 0·157 0·012 0·725 20 ·006 0·857 20·066 0·056
EAD non-traditional
Australian
20·113 0·013 20·091 0·050 20·079 0·071 20·118 0·007 0·083 0·048 20·025 0·573 20·045 0·281
AD fruit and
vegetable
0·081 0·011 0·048 0·143 0·037 0·224 0·039 0·197 20·010 0·746 20·016 0·606 0·008 0·782
AD non-traditional
Australian
20·008 0·795 20·034 0·291 0·084 0·005 20·007 0·828 0·046 0·130 20·043 0·160 20·016 0·585
AD processed,
high-sugar and
high-fat
20·169 ,0·001 20·027 0·536 20·051 0·195 0·021 0·596 20·003 0·935 0·008 0·849 0·052 0·184
MAGE fruit,
vegetable and
non-processed
0·015 0·652 0·062 0·069 0·000 0·988 0·006 0·838 0·007 0·833 20·018 0·577 0·010 0·746
MAGE non-traditional
Australian
20·082 0·012 20·026 0·443 20·021 0·495 0·008 0·793 0·006 0·849 0·036 0·255 20·018 0·572
MAGE processed,
high-sugar and
high-fat
0·076 0·053 20·100 0·013 20·016 0·660 20·026 0·477 20·014 0·712 20·003 0·930 20·061 0·105
CHD, childhood; EAD, early adulthood; AD, adulthood; MAGE, middle age.
* Models additionally adjusted for current dietary intake, current physical activity and other Lifetime Diet Questionnaire dietary patterns.
† Parents’ income level (low v. medium/high) for the life periods of childhood and early adulthood; current income as proxy for income in adulthood and middle age.
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Table 9. Lifetime dietary patterns as predictors of cardiovascular outcomes*
BMI (kg/m2) Systolic BP (mmHg) Diastolic BP (mmHg)
HDL-cholesterol
(mmol/l)
LDL-cholesterol
(mmol/l)
Total cholesterol
(mmol/l) TAG (mmol/l)
Dietary patterns
Standardised
b weights P
Standardised
b weights P
Standardised
b weights P
Standardised
b weights P
Standardised
b weights P
Standardised
b weights P
Standardised
b weights P
CHD vegetable
and non-
processed
0 ·040 0·589 20·064 0·391 20·050 0·497 0·000 0·998 20·015 0·819 20·034 0·608 20·060 0·422
CHD traditional
Australian
20·101 0·176 20·149 0·050 20·062 0·416 0·143 0·049 0·096 0·148 0·108 0·114 20·057 0·453
CHD coffee and
high-sugar,
high-fat
extras
20·066 0·327 0·029 0·672 0·011 0·874 0·045 0·498 20·006 0·916 20·007 0·904 20·065 0·344
EAD vegetable 0·115 0·136 0·109 0·159 0·151 0·052 20·093 0·214 20·064 0·348 20·086 0·224 0·084 0·287
EAD traditional
Australian
0·053 0·560 0·018 0·840 0·113 0·217 0·033 0·703 20·045 0·577 0·002 0·983 0·005 0·957
EAD non-
traditional
Australian
0·140 0·053 20·032 0·667 0·130 0·076 20·023 0·742 20·008 0·900 0·015 0·824 0·074 0·318
AD fruit and
vegetable
0·003 0·973 20·040 0·692 20·138 0·168 20·146 0·127 20·030 0·737 20·050 0·580 0·065 0·533
AD non-
traditional
Australian
0·010 0·918 0·095 0·350 0·006 0·950 20·172 0·075 0·061 0·499 0·010 0·918 0·065 0·535
AD processed,
high-sugar
and high-fat
0·020 0·788 20·013 0·867 20·121 0·113 20·178 0·015 0·016 0·811 20·038 0·586 0·062 0·439
MAGE fruit,
vegetable
and non-
processed
20·031 0·749 0·137 0·160 0·013 0·896 0·069 0·460 0·026 0·766 0·033 0·714 20·038 0·713
MAGE non-
traditional
Australian
20·067 0·483 20·077 0·430 20·189 0·053 0·087 0·352 0·015 0·863 0·013 0·886 20·033 0·746
MAGE
processed,
high-sugar
and high-fat
0·055 0·497 0·057 0·485 0·130 0·114 20·044 0·577 20·023 0·756 20·026 0·726 0·047 0·585
BP, blood pressure; CHD, childhood; EAD, early adulthood; AD, adulthood; MAGE, middle age.
* Models adjusted for age, sex, education, smoking history, income, life-period physical activity, current dietary intake, other past dietary factors and medication use. BMI, log10-transformed; systolic BP and diastolic BP, square
root-transformed; TAG, log10-transformed.
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diet in middle age, it is theoretically possible that controlling
for current diet in the models suppressed the association;
however, supplementary analyses that excluded the current
and other past dietary factors failed to reveal any association
between years of education and healthy dietary choices in
middle age. It appears that for this life period, there were
other more influential factors that determined dietary intake.
Childhood was the only period in which physical activity
specific to the life period was associated with a dietary pattern
from the LDQ with higher levels of activity predicting the
‘non-processed vegetable’ pattern. This is consistent with
other findings of a positive relationship between healthier pat-
terns of intake and higher levels of physical activity(15,28). In
recent years, the synergistic interaction between dietary
choice and physical activity has been a widely promoted
public health message(63), with the aim of reducing the risk
and incidence of disease in society. During the earlier years
of the six decades covered by the LDQ, however, physical
activity and dietary choices may not have always been so
closely related, which could explain the overall lack of
associations between dietary patterns from the LDQ and his-
torical levels of physical activity. Alternatively, the lack of
associations between the lifetime dietary patterns and lifetime
physical activity could be explained by some systematic error
in long-term recall on both measures.
In the fully adjusted models, smoking history was not
associated with any of the dietary patterns during any life
period. This could be considered unexpected, given that the
relationship between smoking and dietary choices is a
robust one in the literature(64–66); however, when the influ-
ence of the other lifetime patterns was not controlled for,
smoking history significantly predicted the dietary patterns.
This finding suggests that lifetime smoking habits, in particu-
lar, are not related to variance specific to a particular
life-period pattern, but are related to general dietary pattern
variance that is common across life periods.
Given that lifetime exposures, including diet, contribute to
older-age health outcomes, it was also of interest, for explora-
tory purposes, to investigate the associations between recalled
lifetime dietary patterns and the specific markers of cardiovas-
cular health that were measured in this cohort. Although it is
well established that dietary intake has an impact on cardio-
vascular outcomes in later life(16,67), there is only scant
evidence from longitudinal cohort studies as to the contri-
bution of earlier-life dietary influences on long-term
outcomes. In the Boyd Orr cohort(68), the association was
examined between household diet during childhood and
cardiovascular-induced death post-30 and -50 years of age.
A higher consumption of fruit and vegetables but a lower
consumption of fish was associated with lower stroke risk.
These authors did not propose a mechanism for the fruit
and vegetable association with later stroke risk, but suggested
that the finding may have been due to confounding and
should be reproduced(69). Higher HDL levels are protective
against the risk of stroke(70), and healthy levels are partly
determined by the dietary intake of fruit and vegetables(71).
The childhood ‘traditional Australian’ pattern in the present
study predicted higher HDL levels and is a pattern primarily
defined by higher loadings from both fruit and vegetables. It
is possible that frequent consumption of these items during
childhood may determine a lifetime of habitual intake, thereby
lowering the risk of unfavourable vascular outcomes via HDL
maintenance.
Consumption of this childhood ‘traditional Australian’
pattern was also associated (at borderline significance,
P¼0·05) with participants having lower systolic blood
pressure. This finding adds support to the increasing evidence
that early-life factors, including childhood diet, are important
determinants of later-life hypertensive outcomes(72). The pat-
tern is defined by factor loadings from spinach, tomatoes,
pumpkin, nuts and eggs, all of which are high in vitamin
E(73). Relationships between vitamin E intake from food in
childhood and cardiovascular health in mid-life were exam-
ined in the 1946 British birth cohort(74). No associations
were found for the effect of intake during either childhood
or middle age alone, but the lowest consumers of vitamin E
Table 10. Lifetime dietary patterns as predictors of cardiovascular medication use*
(Odds ratios and 95 % confidence intervals)
Cardiac medication†
Cholesterol
medication†
Hypertensive
medication†
Dietary patterns OR 95 % CI OR 95 % CI OR 95 % CI
CHD vegetable and non-processed 1·022 0·958, 1·090 0·996 0·934, 1·061 0·958 0·903, 1·017
CHD traditional Australian 0·994 0·960, 1·029 0·964 0·931, 0·998 0·978 0·949, 1·009
CHD coffee and high-sugar, high-fat extras 1·070 0·993, 1·153 0·983 0·916, 1·054 1·038 0·972, 1·107
EAD vegetable 1·005 0·951, 1·062 1·022 0·968, 1·079 0·980 0·934, 1·029
EAD traditional Australian 0·973 0·930, 1·019 0·989 0·945, 1·034 1·003 0·963, 1·044
EAD non-traditional Australian 0·960 0·901, 1·024 0·997 0·938, 1·059 1·002 0·949, 1·059
AD fruit and vegetable 0·970 0·913, 1·030 1·031 0·973, 1·093 1·014 0·963, 1·069
AD non-traditional Australian 0·938 0·886, 0·993 0·995 0·943, 1·049 1·011 0·963, 1·062
AD processed, high-sugar and high-fat 1·019 0·940, 1·104 1·024 0·947, 1·107 1·001 0·933, 1·075
MAGE fruit, vegetable and non-processed 0·989 0·941, 1·039 1·038 0·988, 1·091 0·978 0·936, 1·023
MAGE non-traditional Australian 0·965 0·896, 1·039 1·020 0·948, 1·096 1·026 0·960, 1·096
MAGE processed, high-sugar and high-fat 0·995 0·915, 1·081 0·975 0·898, 1·058 0·986 0·915, 1·062
CHD, childhood; EAD, early adulthood; AD, adulthood; MAGE, middle age.
* Logistic regression models adjusted for age, sex, current dietary intake, current physical activity and life-period physical activity.
† Medication use coded as 1.
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in childhood, together with low intake at 43 years, were more
likely to be hypertensive(74). An additional explanation for the
protective effect of the childhood ‘traditional Australian’ diet
on later-life blood pressure measurement is via the K content
of other higher-loading foods such as apricots, bananas, citrus,
melon, figs, nuts, tomatoes and pears(73,75).
Borderline significance (P¼0·05) was also found for the
prediction of higher diastolic blood pressure by greater con-
sumption of the ‘vegetable’ pattern in the early adulthood
period. The association between diastolic blood pressure
and cardiovascular risk is not clear-cut in older adults, and
there is some evidence that higher diastolic blood pressure
may actually be protective in this age group(76,77).
In contrast to the protective effects of the fruit- and vegetable-
based diets, those high in trans-fats or foods with a high
glycaemic index are detrimental to cardiovascular health. The
20-year follow-up of the Nurses’ Study cohort(78) has
demonstrated that in 78 778 women free of CHD in 1980,
trans-fat intake significantly increased the odds of disease
development particularly in younger or overweight women.
In the present study, a higher consumption of such a pattern
(processed, high-sugar and high-fat) in adulthood was associ-
ated with lower levels of HDL-cholesterol in older age. Just as
high HDL levels are protective, lower HDL levels are considered
a risk factor for CVD via their contribution to the atherosclerotic
process, which, from early onset, takes many decades to
develop the lesions that result in heart disease(79).
One other lifetime dietary pattern predicted cardiovascular
health in the EPOCH cohort. Current cardiac medication use
was negatively associated with the ‘non-traditional Australian’
pattern in adulthood, a pattern similar in many respects to a
Mediterranean-style diet. It is defined by herbs, parsley, red
and white wine, yogurt, olive oil, seafood, chicken and
whole grains. Given the empirical findings regarding the pro-
tective effect of such a diet in adulthood on later cardiac
health(80), the association between this recalled dietary pattern
and the non-use of medications for cardiac conditions further
contributes to establishing the validity of the LDQ.
Conclusions
This is the first known study to extract retrospective dietary
patterns from across periods comprising an individual’s
whole life. Although precise estimates of intake over such a
timeframe are impossible, the present exploratory analyses
have demonstrated the utility of a simplified, non-quantitative
approach to gathering long-term food frequency data from
older cognitively healthy people.
Building on these findings by replication is desirable. Doing
so potentially provides valuable public health information
regarding dietary modifications that are possible in earlier-
life periods so as to increase the odds of a healthier older
age. Although it is acknowledged that error in recalled histori-
cal diet is an inevitable outcome of such an approach, as is
some confounding by unmeasured environmental factors, it
nonetheless offers a valuable and hitherto untapped contri-
bution to unravelling the influence of early-life dietary choices
on older-age health when long-term dietary information is
otherwise not available.
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using factor scores: considerations for the applied
researcher. Pract Assess Res Eval 14, 1–7.
48. Green SB (1991) How many subjects does it take to do a
regression analysis? Multivariate Behav Res 26, 499.
49. Myers RH (1990) Classical and Modern Regression with
Applications. Boston, MA: Duxbury.
50. Tabachnick BG & Fidell LS (2007) Using Multivariate Stat-
istics, 5th ed. Sydney: Pearson Education Inc.
51. Peduzzi P, Concato J, Kemper E, et al. (1996) A simulation
study of the number of events per variable in logistic
regression analysis. J Clin Epidemiol 49, 1373–1379.
52. Truswell AS & Wahlqvist ML (1988) Food Habits in Australia:
The First Deakin/Syndey Universities Symposium on Austra-
lian Nutrition, 1st ed. North Balwyn: Rene Gordon Pty Ltd.
53. Lake AA, Rugg-Gunn AJ, Hyland RM, et al. (2004)
Longitudinal dietary change from adolescence to adulthood:
perceptions, attributions and evidence. Appetite 42,
255–263.
54. Weismayer C, Anderson JG & Wolk A (2006) Changes in the
stability of dietary patterns in a study of middle-aged
Swedish women. J Nutr 136, 1582–1587.
55. Mishra GD, McNaughton SA, Bramwell GD, et al. (2006)
Longitudinal changes in dietary patterns during adult life.
Br J Nutr 96, 735–744.
D. Hosking and V. Danthiir2082
B
ri
ti
sh
Jo
u
rn
al
o
f
N
u
tr
it
io
n
56. Mishra GD, Prynne CJ, Paul AA, et al. (2004) The impact of
inter-generational social and regional circumstances on diet-
ary intake patterns of British adults: results from the 1946
British birth cohort. Public Health Nutr 7, 737–744.
57. Pryer JA, Nichols R, Elliott P, et al. (2001) Dietary patterns
among a national random sample of British adults. J Epide-
miol Community Health 55, 29–37.
58. Wendt M, Kinsey J (2007) Do Eating Patterns Follow a Cohort
or Change Over a Lifetime? Answers Emerging from the Lit-
erature. Minneapolis: The Food Industry Center, University
of Minnesota.
59. Villegas R, Salim A, Collins MM, et al. (2004) Dietary patterns
in middle-aged Irish men and women defined by cluster
analysis. Public Health Nutr 7, 1017–1024.
60. Vlismas K, Stavrinos V & Panagiotakos DB (2009) Socio-
economic status, dietary habits and health-related outcomes
in various parts the world: a review. Cent Eur J Public Health
17, 55–63.
61. Mullie P, Clarys P, Hulens M, et al. (2010) Dietary patterns
and socioeconomic position. Eur J Clin Nutr 64, 231–238.
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